[Natural history and biologic mechanism of the transition from grafted bone to extra-cortical bone bridge over porous-coated segmental prostheses].
The biologic mechanism of extra-cortical bone bridge formation over a porous-coating segmental prosthesis was studied. A 6 cm segment of the femoral diaphysis was bilaterally resected and replaced by a segmental prosthesis in 32 adult dogs. A morselized autogenous bone graft mixed with marrow cells was applied around the prosthesis and the adjacent cortex. The animals were sacrificed at 2, 4, 8 and 12 weeks postoperatively. Tissue samples from the extra-cortical bone formation zone were analyzed by fluorescent and light microscopy and transmission electron microscopy. Active intramembranous new bone formation occurred appositionally. Osteogenic foci were formed in the fibrous tissue by the determined osteogenic precursor cell contained in the marrow cells. Woven bone formation occurred within the matured callus through endochondral ossification. Extra-cortical bone bridges depended on bone/marrow grafts with good vascularity and mechanical stability as important ingredients. Extra-cortical bone bridges were reduced in volume and matured with time.